a population of school-aged children with Down syndrome in Western Australia.
METHODS
The study population was a cohort of school-aged children with Down syndrome living in Western Australia in 1997. As previously described, 20 cases were ascertained from two sources: (i) the Western Australian Birth Defects Registry (BDR) a population-based registry of birth defects; 21 and (ii) the Disability Services Commission (DSC), a multidisciplinary government body responsible for coordinating medical and therapy services for people with an intellectual disability in Western Australia. Parents (or guardians) of eligible children with Down syndrome were invited to complete a postal questionnaire (this instrument is available on request from HL), which, as well as the WeeFIM, included questions on the child's medical conditions, use of medical therapy and support services, educational placement and social issues.
The format of the WeeFIM was modified from the existing interview model, 5 to a parent-completed questionnaire version by MM and MT who have extensive experience with the WeeFIM. The WeeFIM consisted of questions concerning 18 tasks in six domains of functioning. For each task, parents were asked to tick one box and one sub-box next to the statements that best matched their child's level of competency at the task. Answers were scored (with the highest possible score on each question being 7) for a maximum total score of 126. In addition, WeeFIM quotients for total scores were calculated using the formula child's WeeFIM rating divided by the expected WeeFIM of a non-disabled peer and multiplied by 100. Normative scores were obtained using tables and graphs in the WeeFIM version 5.0. 4 The acceptability of the questionnaire was pretested on a number of families on a Down syndrome email list prior to being posted to all parents or guardians of children in the Western Australian cohort. However, we did not have the opportunity to compare data obtained by conventional interview with the new questionnaire format on individual subjects.
All information from the questionnaire was entered into a FileMaker Pro database, 22 and exported into S TATA , 23 which was used to perform descriptive analyses of the data including frequency distributions. When comparing two continuously distributed variables t-tests were used and A N OVA for three or more variables. Non-parametric tests (Mann-Whitney U and Kruskal-Wallis) were used when the distribution was not normal. 24 The bivariate distribution of pairs of categorical variables was investigated using 2-D tables, and formal tests of association were based on the Chi-squared test. 25 A P value of 0.05 or less was accepted as indicating statistical significance. Unless otherwise indicated, Chi-squared tests were based on one degree of freedom. Children were grouped into three age strata for analysis (5-9 years, 10-13 years and 14-17 years). An adjusted WeeFIM score was calculated by weighting the completed WeeFIM score to account for missing values.
RESULTS

Response
Two hundred and ninety families were identified from the two data sources (BDR & DSC) and one family was self-reported.
After exclusions due to migration from the State, recent death or refusal of contact on the DSC register, 264 families were eligible to participate. The questionnaire was returned by 211 (79.9%) eligible families. The children of responders were similar in gender (P = 0.73), age (P = 0.18) and place of residence (P = 0.57) to the children of non-responders.
Demographic characteristics of respondents
The mean ± SD age of subjects was 11.4 ± 3.6 years (range 5.8-17.7 years). All of the children lived at home, although 19 children (9.0%) were not living with their birth parents. The mean ± SD number of siblings was 2.5 ± 1.7 (range 0-9).
WeeFIM
A total WeeFIM score was calculated for all children with a fully completed WeeFIM (n = 168). The mean ± SD score was 106.2 ± 17.0. For the 43 cases where one or more items were not completed, an adjusted score was calculated. If traditional methods of scoring were used (where a score of 1 is given for missing values), the mean score for all children for whom the WeeFIM was fully or partially completed was 103.4 ± 18.3. The commonest questions not completed were those dealing with chair, wheelchair, toilet and bath/shower transfers. Some parents indicated that they thought that these questions were 'not applicable' to their child and hence had not responded to them. In these instances a score of 1 seemed inappropriate, and instead we obtained an adjusted score by weighting the total score for these children under the assumption that the missing scores were of similar value to completed scores. The total WeeFIM score used for all children on whom it was available and the 'adjusted' score for the remainder is hereafter reported as the 'WeeFIM score'. The mean WeeFIM score was 105.7 ± 17.1. Table 1 shows the WeeFIM quotients demonstrating comparisons to normative data. The mean quotient for the entire group was 87.7. The mean quotients for the 5-9 years age group was 83.0, the 10-13 years age group was 88.3 and the 14-17 years age group was 93.6.
The mean ± SD WeeFIM score for girls was 108.6 ± 14.8 compared to 103.6 ± 18.5 for boys (P = 0.05). WeeFIM scores increased across age groups (P < 0.001) ( Table 2 ). The WeeFIM score for children living in the metropolitan area (105.6) was similar to the score for children in rural areas (106.1; P = 0.99). The mean scores for the lower (105.6) and higher (106.3) income groups were also similar (P = 0.99). Table 3 shows the mean score for individual WeeFIM tasks. The maximum score possible for any task is 7. WeeFIM scores on each task were divided into three groups: 1, help needed (WeeFIM scores 1-4); 2, supervision needed (WeeFIM Functioning in Down syndrome (Table  4 ). Table 5 shows performance when tasks are grouped into the functional domains of self-care, sphincter control, transfers, locomotion, communication and social cognition.
Self-care
Over half of the children with Down syndrome (59.7%) needed no help with self-care tasks. There was no gender difference in self-care scores overall (P = 0.10), but there was an increase in score with age (χ 2 2 = 39.3; P < 0.001).
When the individual components of self-care were examined, girls (mean score 2.2) performed somewhat better than boys (mean score 2.0) in dressing from the waist down (P = 0.06). There were significant improvements with age in the areas of dressing from the waist up (χ 2 2 = 39.8; P < 0.001), waist down (χ 2 2 = 37.8; P < 0.001), bathing (χ 2 2 = 0.2; P < 0.001) and grooming (χ 2 2 = 36.8; P < 0.001).
Sphincter control
Most children with Down syndrome (96.6%) needed either no help at all or supervision only with these tasks. Girls managed better than boys (P = 0.04). As would be expected, sphincter control was better in older children (χ 2 2 = 14.5; P < 0.001). When the components of sphincter control were examined individually, there was no gender difference in bowel or bladder control and the increase with age was only apparent in bowel control (χ 2 2 = 18.3; P < 0.001). Furthermore, there was no difference in sphincter control between those who had a bowel condition (predominantly constipation), 18 and those who did not (P = 0.30). 
Transfers
The majority of children with Down syndrome (96.2%) require no help or supervision with transfer tasks. Girls performed better than boys (P = 0.03). When the components of transfers were examined individually, there was a gender difference in toilet transfers only (P = 0.04), with girls scoring slightly higher than boys.
Locomotion
As with transfers, the majority of children (94.3%) with Down syndrome required no help or supervision with day-to-day movement. There was no gender difference (P = 0.65).
Communication
More than half of the children with Down syndrome (52.7%) needed help or supervision with their communication tasks. Girls communicated better than boys (P = 0.02) and there was an overall improvement with age (χ 2 2 = 12.9; P < 0.01). When the components of communication were examined individually, girls were better at expression (P = 0.02), but not at comprehension, than boys. There was no association between ability at communication tasks by place of residence, income group or English-speaking background. Children with a current hearing problem had a lower total communication score (mean score 5.2) than those without (mean score 5.6; P = 0.01), but there was no difference in the ability of those who had ever had a glue ear (5.4) compared with those who had not (5.6; P = 0.20).
Social cognition
Fewer than half of the children (48.3%) were able to carry out social cognition tasks with no help or supervision only. As with communication, girls were more able (P = 0.05) as were older children (χ 2 2 = 14.5; P < 0.01). When the individual components of social cognition were examined, girls scored better than boys on social interaction (P = 0.02) and memory (P = 0.04), but not with problem solving (P = 0.18). However, memory was the only parameter that showed a significantly higher score with age (χ 2 2 = 24.8; P < 0.001). There was no association between ability at social cognition skills and place of residence, educational level of parents, income group or English-speaking background. There was no association between social cognition abilities and the presence of a current hearing problem (P = 0.10). Those who had ever had glue ear were no different from those who had not in terms of social cognition abilities (P = 0.09).
Association between WeeFIM and other measures of health and functioning
Educational placement
Children attended a variety of different types of schools and combinations of educational settings. Fifty-eight children were full-time in a mainstream class of a mainstream school. Seventy-two children attended an educational support unit (ESU) in a mainstream school all or part of the time. Twentyseven children attended an educational support centre (ESC) full-time or part-time. Forty-four children spent some or all of their time in a special school. The mean ± SD WeeFIM score for children attending mainstream schools was 106.7 ± 16.1, for those attending an ESU it was 108.2 ± 13.8, for those attending an ESC it was 105.1 ± 17.2, and for those attending a special school it was 101.0 ± 19.9. These scores were not significantly different (P = 0.26). However, if children aged under 10 years were excluded, children attending both a mainstream school (mean WeeFIM score 114.7) and attending an ESU (112.1) had significantly better scores (P = 0.007; P = 0.03) than those attending a special school (105.8).
Parents of 122 children (60.7%) felt that their children's educational needs were being met. Those who did not (n = 78), gave a variety of reasons for their unmet needs. These were categorized into four groups: (i) concern regarding progress with academic skills; (ii) need for more aide time and school resources; (iii) inappropriate programme or more teacher training required; and (iv) other responses. There was no significant difference in WeeFIM scores according to what the parents considered were unmet needs.
Need for practical support
Seventy-eight families (38.1%) used some sort of practical support. Although the proportion of children who required help with transfers was very low (3.8%), these families were significantly more likely to use respite care (P = 0.001). The parents of those children needing more help in the area of social cognition also used more respite care (P = 0.04). The functional abilities of children whose families used domestic help, or sitter or child care services were no different from those who did not.
Social issues
The parents of just over one-quarter of the children stated that their child with Down syndrome had no friends (26.6%), while nearly two thirds (61.1%) said that they had two or more friends. Of those with no friends, more required help with transfers (P = 0.016) and in the area of social cognition (P = 0.05), compared with children with friends. Parents were asked about the frequency of time the children spent with their friends. Just over one-quarter of the children (27.8%) spent time with their friends outside school hours at least once a week. There was no relationship between WeeFIM domain status and the frequency of seeing friends.
Medical effects
Neither the presence of a heart condition (P = 0.15), bowel condition (P = 0.26) or current hearing or ear condition (P = 0.80) affected the total WeeFIM score.
DISCUSSION
The aim of the present study was to use a modified version of the WeeFIM to provide population-based information from a parental perspective about the functional skills of school-aged children with Down syndrome. This type of information is pertinent to those managing children with Down syndrome as well as to medical professionals and genetic counsellors. In addition, new parents seek this information so that they can have a realistic perspective on what to expect from their child in terms of day-to-day functioning. Such information is also valuable for policy makers and service planners in considering the educational, vocational, long-term care and accommodation needs for people with Down syndrome.
Information provided to both health care providers and families must be based on data that are both current and representative. There have been major changes in the lifestyles, health care, and integration of people with Down syndrome in the last two decades. 26 These changes are likely to have had an impact on the health and well-being of this population, yet there have been few recent population-based studies. The only Australian study was not population-based, 27 and a British study (Manchester cohort), although population-based, was small with only 117 subjects included. 28 The widespread increase in uptake of maternal serum screening 29 may well lead to a reduction in the birth prevalence of Down syndrome. Therefore, obtaining a large enough sample size for such studies in the future may be difficult.
In the present study, we have been able to achieve a current, large population-based sample through the linkage of two databases. The Disability Services Commission is the only organization in Australia where there is regular contact through medical and specialist services for children with Down syndrome. A recent study showed that 79% of children with an intellectual disability were registered with the DSC 30 ; however, registration of children with Down syndrome is much higher. The Birth Defects Registry has been able to achieve high levels of ascertainment by using multiple sources. 21 Through the linkage of these two registers, we were able to obtain a nearly complete account of children with Down syndrome in Western Australia.
No differences were identified between responders and nonresponders in terms of place of residence. However, children of non-English speaking parents may have been underrepresented among the responders, as participation in the study required completion of a written questionnaire. Unfortunately, information about ethnicity was not available. Nevertheless, the high level of case ascertainment and the high response fraction mean that the results of this study are likely to be both generalizable and precise.
The field-testing of a self-administered version of the WeeFIM (based on the interview format WeeFIM) 5 has been an important outcome of the present study. It would have been valuable to compare the responses from the questionnaire format to those of an interview format for the same child, but this was not possible with our limited study resources. Future research could examine the reliability between the questionnaire and the original version. Although there are many psychological tests available for the measurement of intelligence, there is a need for simple, selfadministered measures of functioning that are relevant to daily activities rather than performance in a formal setting. The development of this instrument is particularly valuable for obtaining a quick and accurate score where large numbers of subjects are involved, such as in the present study. This tool can also be used for other disabilities where identification of areas of strengths and weaknesses is required. It could also be used to examine a future cohort to determine whether functioning in tasks of everyday living have continued to improve in parallel with the improvements we are seeing in physical health and community integration. However, we must caution that the WeeFIM does not replace more detailed psychological adaptive, communicative, or vocational assessments.
The mean WeeFIM score of subjects in the population examined in the present study is similar to the score achieved with the original interviewer-administered instrument used in a clinical series of children with Down syndrome. 31 However, the children were slightly older in our study. Inspection of the quotients (comparison with normal scores) shows that functioning improves with age. In our study there was a significant gender difference in WeeFIM scores, with girls attaining a higher score than boys. Although this gender difference in functioning was not documented in the normative sample obtained for WeeFIM comparisons, 12 it has been reported in longitudinal studies of adult Down syndrome populations. 32 Children with Down syndrome characteristically have early hypotonia, which often results in significant input from physiotherapists in their early years. In terms of individual domains, we found that mobility skills (both locomotion through space and transfers on and off chairs and in the bathroom) of children with Down syndrome were a functional strength. The score on the mobility portion of the WeeFIM did not differ between age groups, suggesting that walking skills are fully developed by school age. Thus, community recreation participation becomes an important area to pursue for children and adolescents.
Performance in self-care skills overall revealed that there are many challenges for children with Down syndrome in achieving full independence in bathing, dressing and grooming. We also found that there was a significant gender difference in dressing in the youngest age group, with boys being more likely to require assistance. This may be a reflection of volunteered parental assistance rather than of ability. Nevertheless, dressing and grooming skills appeared to improve with age, so that by 14 years, more than half of the children needed no help or supervision to complete these tasks. Children coped relatively well with both bladder and bowel control, and again older children had better control.
Boys with Down syndrome performed significantly less well than girls in the area of communication, although this may also be true of the general childhood population. Boys in general have high needs for assistance with communication and language-related educational support (e.g. reading, written language). Measurement of communication using the Vineland Adaptive Behaviour Scale supports this finding. 33 It is often stated that the presence of ear and hearing conditions may have an impact on communication skills. However, in the present study, although the communication level of those with a hearing loss was slightly lower, it was not significantly different from those without a current hearing problem.
The gender difference seen in communication skills was not evident with problem solving. Social interaction and memory skills were better in older children, as would be expected; however, ability at problem solving was similar across age groups.
This study demonstrates the feasibility of using a parentcompleted postal version of the WeeFIM for collecting population survey data in children with developmental disability. This may be useful for the longitudinal tracking of such populations, as well as monitoring responses to interventions, and planning services for children with disabilities.
